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This thesis presents algorithms to utilize the wireless bandwidth efficiently and at the
same time meet the quality of service (QoS) requirements of the users. In the proposed
algorithms we present an adaptive frame structure based upon the airlink frame loss
probability and control the admission of call requests into the system based upon the load
on the system and the QoS requirements of the incoming call requests. The performance of
the proposed algorithms is studied by developing analytical formulations and simulation
experiments. Finally we present an admission control algorithm which uses an adaptive delay
computation algorithm to compute the queuing delay for  each class of traffic and adapts the
service rate and the reliability in the estimates based upon the deviation in the expected and
obtained performance. We study the performance of the call admission control algorithm by
simulation experiments.
Simulation results for the adaptive frame structure algorithm show an improvement
in the number of users in the system but there is a drop in the system throughput. In spite of
the lower throughput, the adaptive frame structure algorithm has fewer QoS delay violations.
The adaptive call admission control algorithm adapts the call dropping probability of
different classes of traffic and optimizes the system performance w.r.t the number of calls
dropped and  the reliability in meeting the QoS promised when the call is admitted into the
system.
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KsA
rUd9>4mpV^tsUH`
V_`X;a`X>`XG^;HA9V_Ks`XKsU?Ad9K];Hg?GX;aErN
½ õ Ài¾ Ò Ôï o /%G^UH~c;H~9Kst]Ks`zFUHe~\>@K]A9gKsAV_`R;J`X> ô%õ Ài¾ Ò Ôï K]ArrUd9>Y4mV`R;a`^>`XGX;aA9V^K`XK]UHAd9K;HgHGX;HEN
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û õ Ài¾ Ò È o
!Q9G_U?D9g?Q*b9D*` UHerUjd*>Y4   V^tsUH`=N
û õ Ài¾ Ò Ô{o
!Q9G_U?D9g?Q*b9D*` UHerUjd*>Y4mV^tsUH`=N
ü õ Ài¾ Ò Ôï o /%G^UH~c;H~9Kst]Ks`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`XQ9>d9>@PBKsV^K]UHAUHA`^Q9> S8X0Z O [Z OaPRQc;HGX;aP@`X>@G^KsV_`XKsPBV(A9>@g?UH`XK];a`X>@d~uz,`XQ9KsV
P=;at]tHG_>B¬uD9>@V_`;HA9d`XQ9>%VzV_`X>@E.;a`(P=;at]t?;aG^G^K<a;HtJ`^K]Eq>HL=`^Q9>V_zV_`^>BEEq>=;HV_D9G^>@V5`XQ9>PRQc;HG^;HP@`^>BG_K]V_`^K]P@V
































































































G^>@V^>@G_<a;a`XKsU?AqK]VE;ad9>HN	A/,r  >=;aPRQ|V^tsUH`8K]VE;aG^IH>@d;aV)>@Ks`XQ*>BG8G^>BV_>BG<?>BdS Ï W%U?G8;=<H;aK]t;a~9t]>
SdqWNjtsUH`XV)E;HG_IH>@d;HVed;aG^>,D*V^>Bd~zFA9>@ D9V_>BG^V)`XUpV_>BA9d|`^Q9>BKsGG^>@¬uD9>BV`!`XU`^Q9>,VzjV`X>@ErN	ie
`XQ*> G_>B¬uD9>@V_`6KsV;Hb9b9G_U{<?>BdF~z`XQ9>













R A A R
R: Reserved A: Available
N   Slots
Frame structure of PRMA
N r reservation
slots
Nv voice slots Nd data slots
Frame structure of D-TDMA
1 2 3 Nv 1 Nd
1 2 3 Nv 1 Nd
N  auction
slots
N    voice slots N   data slotsr v d































































































V_`X;HA9dc;aG^d9KsÅB>Bd;HV	u4   ¤?¸*N!Q*>	4   ¤?¸b9G_UH`XUPBUHt6Qc;HVb9G_Ux<KsV^K]UHA9VpefU?G;CefD9t]t¼4G^;a`X>|PRQ9;HA9A9>@t
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x È y_4   n
































































































































V_zV_`^>BEqV D*V^>{WefU?G)`XQ9> ' Ksd9>B~c;aA9d










Ks`^Q`XQ9>A9>Y.;Ht]gHU?G^K`XQ9E ;HA9d	u4   ¤?¸b9G^Ua`XUPBU?tMN
¤*N   t;HV_V^Ks9P=;a`^K]U?AUHeG^;a«qP >@¬D*>BV_`^V







t];HV^V rUd9>Y4   rUd9>Y4m















`XQ9;HA Î  m?¦Hnp12 / ÷°¦a¸aøL;aA9d;a`p`^Q9>|V^;HEF>F`XK]Eq>qKs`pG_>B¬uD9KsG^>BVPB>BG`R;HKsAdc;a`X;GX;a`^>HN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| º  `^UH`R;atñUHeV^tsUH`XV
K]A;efGX;aEF>
| º È  ñUHeV^t]Ua`XV ;Ht]tsUjPB;a`X>@d`XUFrUd9>4   D9V^>@G^V| ºÔ  ñUHeV^t]Ua`XV ;Ht]tsUjPB;a`X>@d`XUFrUd9>4mD9V^>@G^V
| Õ   UaeEqK]A9KsV^tsUH`XV)K]A>=;HPRQCrUd9>Y4   V_t]UH`
|Ó  ñUHeG^>Y`XGX;aA9V^EqK]V_V^K]UHAEqK]A*K]V^tsUH`XV)K]A>=;aPRQCrUd9>4   V^tsUH`
| ²  ñUaeEqK]A9KsV^tsUH`XV;HV^V_K]g?A9>@defUHG!dc;a`R;p`^GX;HA9V_EFKsV^V_K]U?AKsA>B;HPRQrUjd*>Y4   V^tsUH`
| ² ¶  E;x*KsEpD9EkUHe(K]A`^>BG^ts>=;=<?>@dD9V^>@G^V
Q*UP=;HA~y>;HV_V^K]gHA9>Bd`^Up>=;aPRQUjd9>4mV_t]UH`




rUd9>Y4   D9V_>BG^V;HA9dºÔ`XK]Eq>V^t]Ua`XV;aG^>p;at]t]UP=;J`X>Bd`XUrUjd*>Y4mqD9V^>@G^VBN8;aPRQrUjd*>Y4   V^t]Ua`,KsV






`XQ*>P@D9G^G_>BA`,efG^;HEF>aLvVX;=zefGX;HEq>   LvD9V^>@V`XQ*>V_t]UH`;Hg;aK]Ar;ae `X>@G² ¶ efG^;HEq>BVBN!QD*VBL\)>PB;HA9A9Ua`
;Htst]UP=;a`^>6rUd9>4   ;HA9dqrUd9>4m,D9V_>BG^V%`^U;`^K]Eq>V_t]UH`%V_K]EpD*ts`R;aA9>BU?D*V^tsz;HV8Ujd9>4   D9V_>BG_V8Q9;{<H>
`XU`^GX;HA9V_EFK`!K]A>B;HPRQr`^K]Eq>BV^tsUH`=N
1 2
user x using this slot user y using this slot user x uses this slot
 Meanwhile other users can use the slot.
N1 slots N2 slots
N1+N2N1 N1+1 N1+2
(N1 + 2)th slot of frame(N1 + 2)th slot of frame 1 (N1 + 2 )th slot of frame 2 
1 2 k k+1k+2 k+r M
User data transmission Retransmission
A blow up of Mode-1 transmission slot
Broadcast minislot
Mode-1 Mode-2
k mini slots r mini slots
M mini slots
’Note: User X’s turn comes after  k  frames .
 (k +1) ’
Frame









| 	ArrUd9>Y4mjL9U?A*tszFU?A9>UHe`XQ9>² ¶ D9V^>@G^V ;HV_V^K]gHA9>Bd`XU`^Q9>`XKsEF>V_t]UH`BLj`^GX;HA9V_EFK`XV6KsA|`XQc;J`
V_t]UH`KsA;efGX;aEF>aL";HA9dV^D*~9V^>@¬D*>BA`XtzG^>BEF;HKsA9V,Ksd9t]>efU?G² ¶ efGX;HEq>BV@Np² ¶ K]Vd*>@`X>@G^EqK]A9>@d
~z|`^Q9>dc;a`R;GX;J`X>G^>@¬uD9K]G_>BEq>BA`XV UHe`XQ9>D9V_>BG^V G^>@¬uD9>BV`=N











>Yjby>BPY`X>Bd¬uD9>@D9>ts>BA9ga`XQ UHep>B;HPRQ¥EqK]A9KsV^t]Ua`|K]V Ö L,`^Q9>Z`^UH`R;HtAuD9E~\>@GrUHeG^>Y`XGX;aA9V^EqK]V_V^K]UHA
EqK]A9KsV^t]Ua`XVK]V Ó  ² Ö N%!Q9>,<a;HtsD9>UHe Ö KsV6U?~*`X;HK]A9>@d|~zEqUd9>BtsK]A9g`XQ9>G_>@`^GX;HA9V_EFKsV^V_K]U?AFt]K]V`=N















cg?D*G^>HL ÉcÊ d9>BA*UH`X>@V`XQ9>efGX;HEq>tsU?V^Vb9G^UH~c;H~9Kst]Ks`z;aA9d ×BÊ `^Q9>pb9G_U?~c;H~9Kst]K`zUHe`^GX;HA9V_EFK`^`^K]A9gF;













K]tst\~y>V`R;a`^> ô Ê ¿!D*A9d9>BG6`^Q9>;HV_V^D9Eqb*`XKsU?A`^Qc;a`!`XQ*>
GX;J`XK]U C ¿  K]V
;HArK]A`X>@g?>BG@N) V^V_D9EFKsA9g`XQ9>D9V_>BG V^>BA*d9V;A9>@¥bc;HPRIH>Y`KsA>B;HPRQrefG^;HEq>HL9`XQ*>
b9G_U?~c;H~9Kst]K`zUHe ;r`^GX;HA9V_Ks`^K]U?AefG^U?E V`R;a`^> ô `XUV_`R;J`X> ô Êu ¿pKsV É9Ê Nr	A`XQ9>FA9>Y`pefG^;HEq>F`XQ*>
t]UHV_`bc;HPRIa>@`;HG_>FV_>BA``^Q9G^UHD9g?QZ`^Q9>G_>@`^GX;HA9V_EFKsV^V_K]U?AEFKsA9K]V_t]UH`^V;HA9dZA9>@ bc;aPRIH>@`^V;HG_>FV_>BA`
`XQ*G^U?D9gHQD*V^>BG!EqK]A*K]V^tsUH`XV@N	ie`XQ9KsVefGX;aEF>KsV!t]U?V`=L*;Ht]ty`XQ9>D9V_>BG!bc;aPRIH>@`^V,;aG^>;Hb9by>BA*d9>Bd`XU`XQ*>
G^>Y`XG^;HA9V^EqK]V_V^KsU?At]K]V`=NjU`^Q9> b9G^U?~9;H~9K]tsKs`zefU?G;`^GX;HA*V^Ks`^K]U?AefG_U?E·V_`X;a`X> ô Êu ¿8`^UV`R;a`^> ô Ô HÊu ¿=L
d9>@A9UH`X>@d;HV ô Ê ¿0ý ô Ô HÊ ¿BL\KsVg?K<?>@A~z É9Ê N
	ie`^Q9>V`R;a`^>Uae`XQ9>G^>Y`XGX;aA9V^EqK]V_V^K]UHArtsK]V_` KsV
ô ¿=L"UHAV^D9P@PB>BV_V_efD9t%`^GX;HA9V_EFKsV^V_K]U?AUHe`^Q9>pefGX;HEq>`^Q9>G^>Y`XG^;HA9V^EqK]V_V^KsU?At]KsV_`Q9;HVÅB>@G^Ubc;HPRIa>@`XV@N

















0S rS  2xr lxr










l   >   0
k = l x r














½ ï  ½ ï x C É9Ê : ½ ï¡  ¿ ×BÊ efU?G!ö£¢ ² ;HA9dö  	 Ó 
Q9>BG_>¤	¥¢¦
½ ï  ½ ï¡  ¿ ×@Ê efU?G
nF§ö£§Ä²;HA9dö  	 Ó 
Q9>BG_>nF§¨	'§¨
mHn




















ÉcÊ=°`± í ±2² ³
³ ³ ³ ³ ³ ³ ³ ³ ³ ³
ÉcÊ=°`± í ±^´ µ
µ µ µ µ µ µ µ µ µ µ
ÉcÊ=°`± í ±^¶ :
: : : : : : : : : :
ÉcÊ=°`± í ² µ
µ
µ
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!Q9>V_t]UH`Qc;HV!;d9;a`R;G^;a`X>UHe
ÏÑ Ê ÀòLj`XQ9>`XUa`R;Ht5AuD9E~\>@G UaeEqK]A9KsV^tsUH`XV)K]V!g?K<?>BA~z
m  
Õ  ÏÑ Ê ÀòÏ|îï¢ð : ÏóÒ ³¾ Ò ¿ ­ ST¤*N   W
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State where k minislots are active
State where 2 minislots are active.
Idle state where 0 minislots
are active.
One or more minislots
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A user has just terminated a
call and there is no user available
the user who has just terminated.
having the same data rate as
the slot is active in
k’ interleaved frames.
State where the slot
is active in 2 
interleaved frames.
k’
There is a user waiting to be allocated
  whose bandwidth is same as the user who
  has just terminated his call and belongs to
  Mode-2 transmission class.
Idle state 
slot is not active
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Free a maximum of  Free a maximum of  
+ F−




Allocate new Mode−1 jobs
to the free slots
Mode−1 slotsN1new
Allocate new Mode−2 jobs 
to the free slots
 and   N1 new
Change in pby a fraction
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slot numbers in the array AVAIL
can be accomodated in
AVAIL[1] to 
Allocate the jobs to the
slots and update the
available band in each of
the slot
S < - S + 1









Mode-1 SlotsFree a maximum of newN1 - N 1
1if  ( S  <  N  - N1new
AVAIL[N 1new
1slot AVAIL[N   - S]
slots
]
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slot numbers in the array AVAIL
can be accomodated inslots
AVAIL[1] to 
new ]
Allocate the jobs to the
slots and update the
available band in each of
the slot
S < - S + 1
S <- 0
Sort the Mode-2 slots in increasing order
if  ( S  <  N1 - N1
AVAIL[N2
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